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DEPARTMENT OF TRANSPORTATION

National Highway Traffic Safety
Administration

49 CFR Parts 531, 533, 536, and 537
[NHTSA-2021-0053]

RIN 2127-AM34

Corporate Average Fuel Economy

Standards for Model Years 2024-2026
Passenger Cars and Light Trucks

AGENCY: National Highway Traffic
Safety Administration (NHTSA).

ACTION: Final rule.

SUMMARY: NHTSA, on behalf of the
Department of Transportation, is
finalizing revised fuel economy
standards for passenger cars and light
trucks for model years (MYs) 2024-2025
that increase at a rate of 8 percent per
year, and increase at a rate of 10 percent
per year for MY 2026 vehicles. NHTSA
currently projects that the revised
standards would require an industry
fleet-wide average of roughly 49 mpg in
MY 2026, and would reduce average
fuel outlays over the lifetimes of

affected vehicles that provide
consumers hundreds of dollars in net
savings. These standards are directly
responsive to the agency’s statutory
mandate to improve energy
conservation and reduce the Nation’s
energy dependence on foreign sources.
This final rule fulfills NHTSA’s
obligation to revisit the standards set
forth in “The Safer Affordable Fuel
Efficient (SAFE) Vehicles Rule for
Model Years 2021-2026 Passenger Cars
and Light Trucks,” as directed by
President Biden’s January 20, 2021,
Executive order ‘“‘Protecting Public
Health and the Environment and
Restoring Science To Tackle the Climate
Crisis.” The revised standards set forth
in this final rule are consistent with the
policy direction in the order, to among
other things, listen to the science,
improve public health and protect our
environment, and to prioritize both
environmental justice and the creation
of the well paying union jobs necessary
to deliver on these goals. This final rule
addresses public comments to the notice
of proposed rulemaking and also makes
certain minor changes to fuel economy
reporting requirements.

DATES: This rule is effective July 1,
2022.

ADDRESSES: For access to the dockets or
to read background documents or
comments received, please visit https://
www.regulations.gov, and/or Docket
Management Facility, M—30, U.S.
Department of Transportation, West
Building, Ground Floor, Room W12—
140, 1200 New Jersey Avenue SE,
Washington, DC 20590. The Docket
Management Facility is open between 9
a.m. and 4 p.m. Eastern Time, Monday
through Friday, except Federal holidays.

FOR FURTHER INFORMATION CONTACT: For
technical and policy issues, Greg
Powell, CAFE Program Division Chief,
Office of Rulemaking, National Highway
Traffic Safety Administration, 1200 New
Jersey Avenue SE, Washington, DC
20590; email: gregory.powell@dot.gov.
For legal issues, Rebecca Schade,
NHTSA Office of Chief Counsel,
National Highway Traffic Safety
Administration, 1200 New Jersey
Avenue SE, Washington, DC 20590;
email: rebecca.schade@dot.gov.

SUPPLEMENTARY INFORMATION:
BILLING CODE 4910-59-P
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Table of Acronyms and Abbreviations

Abbreviation Term

4WD Four-wheel drive

AAA American Automobile Association

AALA American Automotive Labeling Act

AC Air conditioning

ACC American Chemistry Council

ACEEE American Council for an Energy Efficient Economy
ACS American Cancer Society

ADAS Advanced driver assistance systems

ADEAC Advanced cylinder deactivation

ADSL Baseline diesel engine technology

ADVENG Non-basic engine technologies

AEC Applied Economics Clinic

AECD Auxiliary Emission Control Devices

AEJ American Economic Journal

AEO Annual Energy Outlook

AER All-electric range

AERO Aerodynamic improvements

AEROO Baseline Aerodynamic Drag Technology

AERO10 Aerodynamic Drag, 10% Drag Coefficient Reduction
AERO15 Aerodynamic Drag, 15% Drag Coefficient Reduction
AERO20 Aerodynamic Drag, 20% Drag Coefficient Reduction
AERO5 Aerodynamic Drag, 5% Drag Coefficient Reduction
AFPM American Fuel & Petrochemical Manufacturers
AFV Alternative fuel vehicle

AGM Absorbed-glass-mat

AIM American Innovation and Manufacturing

AIS Abbreviated Injury Scale

AKI Anti-Knock Index

AMFA Alternative Motor Fuels Act of 1988

AMTL Advanced Mobility Technology Laboratory

ANL Argonne National Laboratory
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ANL/ESD Argonne National Laboratory/Energy Systems Division
ANSI American National Standards Institute
APA Administrative Procedure Act

AQMD Air Quality Management District
ASTM ASTM International

ATI0L2 10-speed automatic transmission, Level 2
ATI10L3 10-speed automatic transmission, Level 3
AT4 4-speed automatic transmission

ATS S-speed automatic transmission

AT6 6-speed automatic transmission

AT6L2 6-speed automatic transmission, Level 2
AT7L2 7-speed automatic transmission, Level 2
ATS 8-speed automatic transmission

ATS8L2 8-speed automatic transmission, Level 2
ATSL3 8-speed automatic transmission, Level 3
ATI9L2 9-speed automatic transmission, Level 2
ATK Atkinson cycle engine

AVE Alliance for Vehicle Efficiency

AWD All-wheel drive

BEA Bureau of Economic Analysis

BEV Battery electric vehicle

BEV200 200-Mile Battery Electric Vehicle
BEV300 300-Mile Battery Electric Vehicle
BEV400 400-Mile Battery Electric Vehicle
BEV500 500-Mile Battery Electric Vehicle
BGEPA Bald and Golden Eagle Protection Act
BISG Belt integrated starter/generator

BMEP Brake mean effective pressure

BMW BMW of North America, LLC

BNEF Bloomberg New Energy Finance

BPT Benefit-Per-Ton

BSD Blind Spot Detection

BSFC Brake-specific fuel consumption

BTE Brake Thermal Efficiency

BXR BXR Motors

CAA Clean Air Act

CAD Computer Aided Design

CAFE Corporate average fuel economy

CARB California Air Resources Board

CAS Center for Auto Safety

CASAC Clean Air Science Advisory Committee
CAV Connected and automated vehicle

CBD Center for Biological Diversity

CBI Confidential business information
cEGR Cooled exhaust gas recirculation
CEGRI1 Turbocharged Engine with Cooled Exhaust Gas Recirculation




Federal Register/Vol. 87, No. 84/Monday, May 2, 2022/Rules and Regulations

25713

CEI Competitive Enterprise Institute

CEQ Council on Environmental Quality

CFA Consumer Federation of America

CH4 Methane

CI Confidence Interval

CIB Crash Imminent Braking

CISG Crank Integrated Starter Generator

CMB Combined

CNG Compressed natural gas

CO; Carbon dioxide

CONFIG Engine cam configuration

CONV Conversion

COVID-19 Coronavirus disease of 2019

CR Compression ratio

CSAPR Cross-State Air Pollution Rule

CUV Crossover utility vehicle

CVT Continuously variable transmissions
CVTL2 Continuous variable transmission level 2HEG
CY Calendar year

CZMA Coastal Zone Management Act

DBS Dynamic Brake Support

DCT Dual clutch transmissions

DD Direct drive

DEAC Cylinder deactivation

DFS Dynamic fleet share

DMC Direct manufacturing cost

DOE Department of Energy

DOHC Dual over-head camshaft

DOI Department of the Interior

DOT Department of Transportation

DPM Diesel particulate matter

DR Discount Rate

DSLI Advanced diesel engine with improvements
DSLIA Advanced diesel engine

DSLIAD Advanced diesel engine with improvements and advanced cylinder deactivation
EC/OC Elemental carbon and organic carbon

ECA U.S. Emission Control Areas

ECCE Energy Conversion Congress and Exposition
eCVT Electronic continuously variable transmission
EDF Environmental Defense Fund

EETT Electrical and Electronics Technical Team
EFR Engine friction reduction

EGR Exhaust gas recirculation

EHPS Electro-hydraulic power steering

EIA U.S. Energy Information Administration
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EIS Environmental Impact Statement

EISA Energy Independence and Security Act
ELEC Electrification and hybridization
ELECACC Electric accessory improvement technologies
ELPC Environmental Law & Policy Center
E.O. Executive Order

EPA U.S. Environmental Protection Agency
EPCA Energy Policy and Conservation Act
EPS Electric power steering

EREV Extended range electric vehicle

ERF Engine fiction reduction

ESA Endangered Species Act

ESG Environmental, social, and governance
ETDS Electric Traction Drive System

ETW Equivalent test weight

EU European Union

EV Electric Vehicle

FARS Fatal Accident Reporting System

FCA Fiat Chrysler Automobiles

FCEV Fuel cell electric vehicle

FCIV Fuel consumption improvement value
FCV Fuel cell vehicle

FCW Forward Collision Warning

FE Fuel economy

FEV FEV Group GmbH

FFV Flexible-fuel vehicles

FHWA Federal Highway Administration

Final SEIS Final Supplemental Environmental Impact Statement
FMVSS Federal Motor Vehicle Safety Standards
FMY Final-model year

FRIA Final Regulatory Impact Analysis

FTP Federal Test Procedure

FWCA Fish and Wildlife Conservation Act
FWD Front-Wheel Drive

FWS U.S. Fish and Wildlife Service
GCAMReferenc | Global Change Assessment Model Reference
e

GCVW Gross combined weight

GCWR Gross combined weight rating

GDP Gross domestic product

GES General Estimates System

GGE Gasoline gallon equivalents

GHG Greenhouse gas

GM General Motors

GMC General Motor Company

GREET Greenhouse gases, Regulated Emissions, and Energy use in Transportation
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GSA General sales and administrative costs

GVW Gross vehicle weight

GVWR Gross vehicle weight rating

GWh Gigawatt hours

GWP Global warming potential

HCR High compression ratio

HCRO High Compression Ratio Engine (Atkinson Cycle)

HCRI1 Advanced High Compression Ratio Engine (Atkinson Cycle)

HCRID Advanced High Compression Ratio Engine (Atkinson Cycle) with Cylinder
Deactivation

HCR2 High Compression Ratio Engine (Atkinson Cycle) with Cylinder Deactivation

HEG High efficiency gearbox

HEV Hybrid electric vehicle

HFET Highway Fuel Economy Test

HP Horsepower

HT Heavy-duty truck

HVAC Heating, ventilation, and air conditioning

HWFET Highway Fuel Economy Test

IACC Improved accessories

[ACMI Institute for Advanced Composites Manufacturing Innovation

IAM Integrated Assessment Model

IAV Automotive Engineering, Inc.

IC Internal combustion

ICCT International Council on Clean Transportation

ICE Internal combustion engine

ICEV Internal combustion engine vehicle

ICM Indirect Cost Multiplier

ICR Information collection request

iEGR Internal exhaust gas recirculation

IPCC Intergovernmental Panel on Climate Change

IPI Institute for Policy Integrity at New York School of Law

IQR Inner quartile range

ISA Ozone Integrated Science Assessment

ISG Integrated starter/generator

ITB ITB Group, Ltd.

IWG Interagency Working Group

JLR Jaguar Land Rover NA, LLC

KABCO Scale used to represent injury severity in crash reporting

LDB Low drag brakes

LDV Light duty passenger vehicle

LDW Lane Departure Warning

LE Learning effects

LEV Low-emission vehicle

LIB Lithium-ion batteries

LIVC Late Intake Valve Closing

LKA Lane Keep Assist
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LT Light truck

LTV Light Trucks and Vans

MAIS Maximum abbreviated injury scale

MARC Mid-Atlantic Regional Council

MBTA Migratory Bird Treaty Act

MDPCS Minimum domestic passenger car standard
MECA Manufacturers of Emission Controls Association
MEMA Motor & Equipment Manufacturers Association
MIT Massachusetts Institute of Technology

MMBD Million Barrels Per Day

MMBtu Metric Million British Thermal Unit

mmt Million Metric Tons for Carbon Dioxide Equivalent
MMTCO; Million metric tons of carbon dioxide

MMY Mid-model year

MOU Memorandum of Understanding

MOVES Motor Vehicle Emission Simulator

MPG Miles per gallon

MPGe Miles per gallon of gasoline-equivalent

MPV Multi-purpose vehicle

MR Mass reduction

MRO Baseline Mass Reduction Technology

MRI Mass Reduction — 5.0% of Glider

MR2 Mass Reduction — 7.5% of Glider

MR3 Mass Reduction — 10.0% of Glider

MR4 Mass Reduction — 15.0% of Glider

MRS Mass Reduction — 20.0% of Glider

MR6 Mass Reduction — 28.2% of Glider

MSRP Manufacturer suggested retail price

MT Manual transmission

MY Model year

N>O Nitrous oxide

NA Naturally aspirated

NAAQS National Ambient Air Quality Standards
NADA National Automotive Dealers Association
NAICS North American Industry Classification System
NAP National Academies Press

NAS National Academy of Sciences

NASEM National Academies of Science, Engineering, and Medicine
NATSO National Association of Truck Stop Operators
NBER National Bureau of Economic Research

NCAP New Car Assessment Program

NCAT National Coalition for Advanced Transportation
NDA Non-disclosure agreement

NEDC New European Driving Cycle

NEMS National Energy Modeling System

NEPA National Environmental Policy Act
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NESCCAF Northeast States Center for a Clean Air Future

NGO Non-governmental organization

NHPA National Historic Preservation Act

NHTSA National Highway Traffic Safety Administration

NIPA National Income and Product Accounts

NMC Nickel manganese cobalt

NMOG Nonmethane organic gas

NOx Nitrogen oxide

NPRM Notice of proposed rulemaking

NRC National Research Council

NRDC Natural Resources Defense Council

NREL National Renewable Energy Laboratory

NTTAA National Technology Transfer and Advancement Act

NVH Noise-vibration-harshness

NVO Negative valve overlap

NVPP National Vehicle Population Profile

OAQPS Office of Air Quality Planning and Standards

OEM Original equipment manufacturer

OHV Over-head valve

OMB Office of Management and Budget

OPEC Organization of the Petroleum Exporting Countries

ORNL Oak Ridge National Laboratories

P2HCRO Strong Hybrid Electric Vehicle, Parallel with HCRO Engine
P2HCRI1 Strong Hybrid Electric Vehicle, Parallel with HCR1 Engine
P2HCRID Strong Hybrid Electric Vehicle, Parallel with HCR1D Engine
P2HCR2 Strong Hybrid Electric Vehicle, Parallel with HCR2 Engine
PAEB Pedestrian Automatic Emergency Braking

PAG Polyalkylene Glycol

PAN Polyacrylonitrile

PC Passenger car

PDO Property damage-only

PEF Petroleum Equivalency Factor

PFI Port Fuel Injection

PHEV Plug-in hybrid electric vehicle

PHEV20 20-mile plug-in hybrid electric vehicle

PHEV20T 20-mile plug-in hybrid electric vehicle with TURBO1 Engine
PHEV50 50-mile plug-in hybrid electric vehicle

PHEVS50H 50-mile plug-in hybrid electric vehicle with Atkinson Engine
PHEVS0T 50-mile plug-in hybrid electric vehicle with TURBO1 Engine
PIC Public Information Center

PMy s Particulate matter with a diameter equal to or less than 2.5 microns
PMY Pre-model year

PRA Paperwork Reduction Act of 1995

PRIA Preliminary Regulatory Impact Analysis

RC Reference case

RFS Renewable Fuels Standard
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RIA Regulatory Impact Analysis

RIN Regulation identifier number

ROD Record of Decision

ROLL Tire rolling resistance

ROLLO Baseline Tire Rolling Resistance

ROLL10 Tire Rolling Resistance, 10% Improvement
ROLL20 Tire Rolling Resistance, 20% Improvement
ROLL30 Tire Rolling Resistance, 30% Improvement
RPE Retail price equivalent

RRC Rolling resistance coefficient

RWD Rear-wheel drive

SAE Society of Automotive Engineers

SAFE Safer Affordable Fuel-Efficient

SAX Secondary axle disconnect

SBREFA Small Business Regulatory Enforcement Fairness Act
SC-GHG Social cost of greenhouse gases

SCC Social cost of carbon

SEC Securities and Exchange Commission

SEIS Supplemental Environmental Impact Statement
SELC Southern Environmental Law Center

SGDI Stoichiometric gasoline direct injection
SHEV Strong hybrid vehicle

SHEVP2 Parallel strong hybrid electric vehicle
SHEVPS Power split strong hybrid electric vehicle
SIP State Implementation Plan

SO, Sulfur dioxide

SOHC Single over-head camshaft

SOx Sulfur oxide

SPR Strategic petroleum reserve

SS12V 12-volt stop-start

SUv Sport utility vehicle

TAR Technical Assessment Report

TARGETFE Fuel economy target

TBS Total Battery Consulting

TG-PAN Textile-grade polyacrylonitrile

TRANS Transmission technologies

TSD Technical Support Document

TTI Texas Transportation Institute

TURBO Turbocharged

TURBOI Turbocharged Engine

TURBO2 Advanced Turbocharged Engine
TURBOAD Turbocharged engine with advanced cylinder deactivation
TURBOD Turbocharged engine with cylinder deactivation
TWh Terawatts

TZEV

Transitional zero-emissions vehicles
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U.S. United States

U.S.C. United States Code

UAW International Union, United Automobile, Aerospace & Agricultural Implement
Workers of America

UCS Union of Concerned Scientists

UMRA Unfunded Mandates Reform Act of 1995

UNCTAD United Nations Conference on Trade and Development

UNFCCC United Nations Framework Convention on Climate Change

USABC United States Advanced Battery Consortium

USITC United States International Trade Commission

USTMA U.S. Tire Manufacturers Association

VBA Visual Basic for Applications

VCR Variable compression ratio

VGT Variable geometry turbochargers

VMT Vehicle-miles traveled

VOC Volatile organic compounds

VSL Value of a statistical life

VSS Vehicle Safety Standards

VTG Turbo geometry technology

VTGE Variable turbo geometry electric

VVL Variable valve lift

VVT Variable valve timing

VW Volkswagen

VWA Volkswagen Group of America

WDNR Wisconsin Department of Natural Resources

WLTP Worldwide Harmonized Light Duty Vehicles Test Procedure

ZETA Zero Emission Transportation Association

ZEV

Zero Emission Vehicle
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Does this action apply to me?

This action affects companies that
manufacture or sell new passenger

automobiles (passenger cars) and non-
passenger automobiles (light trucks) as
defined under NHTSA’s CAFE

regulations.! Regulated categories and
entities include:

NAICS

Category Codes*

Examples of Potentially Regulated Entities

335111
336112

Industry.........

Motor Vehicle Manufacturers.

811111
811112
811198
423110

Industry.........

Commercial Importers of Vehicles and Vehicle Components.

335312
336312
336399
811198

Industry..........

Alternative Fuel Vehicle Converters.

ANorth American Industry Classification System (NAICS).

BILLING CODE 4910-59-C

This list is not intended to be
exhaustive, but rather provides a guide
regarding entities likely to be regulated
by this action. To determine whether
particular activities may be regulated by
this action, you should carefully
examine the regulations. You may direct
questions regarding the applicability of
this action to the persons listed in FOR
FURTHER INFORMATION CONTACT.

Executive Summary

NHTSA, on behalf of the Department
of Transportation, is amending
standards regulating corporate average
fuel economy (CAFE) for passenger cars
and light trucks for MYs 2024-2026.
This final rule responds to NHTSA’s
statutory obligation to set CAFE
standards at the maximum feasible level
that the agency determines vehicle
manufacturers can achieve in each
model year, in order to improve energy
conservation. NHTSA’s review of the
prior standards was instigated in
response to President Biden’s directive
in Executive Order 13990 of January 20,
2021, “Protecting Public Health and the
Environment and Restoring Science To
Tackle the Climate Crisis,” that “The

1“Passenger car”’ and “light truck’ are defined in
49 CFR part 523.

Safer Affordable Fuel-Efficient (SAFE)
Vehicles Rule for Model Years 2021—
2026 Passenger Cars and Light Trucks”
(2020 final rule, SAFE rule, or SAFE 2
final rule) (85 FR 24174, April 30, 2020)
be immediately reviewed for
consistency with NHTSA'’s statutory
obligation and our Nation’s abiding
commitment to promote and protect our
public health and the environment,
among other things. NHTSA undertook
that review immediately, and this final
rule is the result of that review,
conducted with reference to NHTSA’s
statutory obligations.

The amended CAFE standards
increase in stringency for both
passenger cars and light trucks, by 8
percent per year for MYs 2024-2025,
and by 10 percent per year for MY 2026.
The agency calls the amended standards
Alternative 2.5. NHTSA concludes that
these levels are the maximum feasible
for these model years as discussed in
more detail in Section VI. The final rule
considers a range of regulatory
alternatives, consistent with NHTSA’s
obligations under the National
Environmental Policy Act (NEPA) and
E.O. 12866. While E.O. 13990 directed
the review of CAFE standards for MYs

249 U.S.C. 32902(a) and (g).

2021-2026, statutory lead time
requirements 2 mean that MY 2024 is
the earliest model year that can
currently be amended in the CAFE
program.? The standards remain
vehicle-footprint-based, like the CAFE
standards in effect since MY 2011.
Recognizing that many readers think
about CAFE standards in terms of the
miles per gallon (mpg) values that the
standards are projected to eventually
require, NHTSA currently projects that
the standards will require, on an average
industry fleet-wide basis, roughly 49
mpg in MY 2026. NHTSA notes both
that real-world fuel economy is
generally 20-30 percent lower than the
estimated required CAFE level stated
above, and also that the actual CAFE
standards are the footprint target curves
for passenger cars and light trucks,
meaning that ultimate fleet-wide levels
will vary depending on the mix of
vehicles that industry produces for sale
in those model years. Table I-1 shows
the incremental differences in
stringency levels for passenger cars and
light trucks, by the different regulatory
alternatives considered, in the model
years subject to regulation.

349 U.S.C. 32902(a).
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Table I-1 — Final Incremental Stringency Levels (mpg above Baseline) for Passenger Cars
and Light Trucks, by Regulatory Alternative

Alternative 0 Alternative
D;[{Z:il (Barclgl:[/lNo— Alternative 1 Alternative 2 (Prezi:esrre d Alternative 3
Alternative) Alternative)
Passenger cars
2024 - 3.9 3.3 3.3 4.3
2025 - 4.9 6.8 6.8 9.2
2026 - 5.9 10.8 12.1 14.7
Light trucks
2024 - 3.5 2.2 2.2 3.0
2025 - 4.2 4.7 4.7 6.4
2026 - 5.1 7.6 8.5 10.4
Total

2024 - 3.7 2.6 2.5 3.5
2025 - 4.5 5.5 5.5 7.5
2026 - 5.3 8.7 9.7 11.9

This final rule reflects a conclusion
significantly different from the
conclusion that NHTSA reached in the
2020 final rule, but this is because
important facts have changed, and
because NHTSA has reconsidered how
to balance the relevant statutory
considerations in light of those facts. In
this document, NHTSA concludes that
significantly more stringent standards
are the maximum feasible that the
agency determines that vehicle
manufacturers can achieve in the
rulemaking time frame. Standards that
are more stringent than those that were
finalized in 2020 appear economically
practicable, based on manageable
average per-vehicle cost increases, large
consumer fuel savings, minimal effects
on sales, and estimated increases in
employment, among other things.
Additionally, and importantly, contrary
to the 2020 final rule, NHTSA
recognizes that the need of the United
States to conserve energy must include
serious consideration of the energy
security risks, as well as environmental
and public health implications, of
continuing to consume oil, which more
stringent fuel economy standards can
reduce. By increasing fuel economy,
more stringent standards can also
protect consumers from oil market
volatility from global events outside the
borders of the U.S. that can result in
rapid fuel price increases domestically.
Through greater energy conservation,
more stringent standards also reduce
climate impacts to our Nation, which
further benefit our national security.
NHTSA also believes that the final
standards are complementary to other

motor vehicle standards of the
Government that are simultaneously
applicable during MYs 2024-2026.
Moreover, at least part of the
automobile industry is increasingly
demonstrating that improving fuel
economy and reducing GHG emissions
is a growth market for them, and that
the market rewards investment in
advanced technology. Nearly all auto
manufacturers have rolled out new
higher fuel economy and electric
vehicle models since MY 2020, and
continue to announce even more models
forthcoming during the rulemaking time
frame. Five major manufacturers
voluntarily bound themselves to stricter
GHG requirements than set forth by the
U.S. Environmental Protection Agency
(EPA) in 2020 through contractual
agreements with the State of California.4
Some of the technologies that
automakers will deploy to meet those
standards will both reduce emissions
and improve fuel economy. These
companies (including both those who
joined the Framework Agreements with
California and those that have not) are
sophisticated, for-profit enterprises. If
they are taking these steps, rolling out
these new models, and making these
announcements, NHTSA can now be
more confident than the agency was in
2020 that the market is getting ready to
make the leap to significantly higher
fuel economy. The California
Framework Agreements and the clear
planning by industry to migrate toward
more advanced technologies provide

4 https://ww2.arb.ca.gov/news/framework-
agreements-clean-cars (accessed: March 23, 2022).

corroborating evidence of the
practicability of more stringent
standards. Additionally, more stringent
CAFE standards can improve equity, by
encouraging industry to continue
improving the fuel economy of all
vehicles, so that all Americans can
benefit from higher fuel economy and
save money on fuel. While NHTSA does
not consider the fuel economy of
electric vehicles in setting CAFE
standards, consistent with Congress’
direction in 49 U.S.C. 32902(h), using
electric vehicles to meet the standards is
a compliance option that many
automakers are pursuing. Further,
NHTSA is setting these CAFE standards
in the context of a much larger
conversation about the future of the U.S.
light-duty vehicle fleet, the increasing
and obvious need to move away from
fossil fuels for reasons of national and
energy security, and the evidence of a
changing climate that is emerging on an
almost daily basis.

NHTSA concludes, as we will explain
in more detail below, that Alternative
2.5 is the maximum feasible alternative
that manufacturers can achieve for MYs
2024-2026, based on its significant fuel
savings benefits to consumers and its
environmental and energy security
benefits relative to all other alternatives
except Alternative 3. Although
Alternative 3 would provide greater fuel
savings benefits, NHTSA estimates that
Alternative 3 would result in a large
average per-vehicle cost increase
compared to the price of vehicles under
Alternative 2.5, which for many
automakers could exceed $2,000. In
contrast to Alternative 3, Alternative 2.5
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comes at a cost we believe the market
can bear, and NHTSA believes it is the
appropriate choice given this record. We
believe that providing the greatest
amount of lead time for the biggest
stringency increase of 10 percent for MY
2026, the last of three years covered in
the rule, is reasonable and appropriate,
particularly given the ongoing rapid
changes in the auto industry. Choosing
Alternative 3 would require industry to
ramp up even faster, and thus provide
less lead time, with consequences for
economic practicability. With relatively
small sales effects and positive effects
on employment, we are confident that
Alternative 2.5 is feasible, and that
industry can rise to meet these
standards.

For all of these reasons, and based on
consideration of the comments received,
NHTSA concludes that Alternative 2.5,
with standards that increase at 8 percent
per year for MYs 2024 and 2025, and a
10-percent increase in MY 2026, is
maximum feasible.

This action is also different from the
2020 final rule in that it is issued by
NHTSA alone, and EPA has issued a
separate final rule.> EPA’s revised
standards apply to MY 2023 as well as
MYs 2024-2026. NHTSA’s 18-month
lead time requirement precludes
amendment of the MY 2023 CAFE
standards. An important consequence of
this is that EPA’s rate of stringency
increase, after increasing in MY 2023,
looks slower than NHTSA’s over the
same time period, although collectively

586 FR 74434 (Dec. 30, 2021).

EPA’s standards achieve at least as
stringent levels as NHTSA’s Alternative
2.5 by MY 2026.6¢ NHTSA emphasizes,
however, that the new standards are
what NHTSA believes best fulfill our
statutory directive of energy
conservation. Additionally, in the
context of the EPA standards, the
analysis we have done tackles the core
question of whether compliance with
both standards should be achievable
with the same vehicle fleet, after
manufacturers fully understand the
requirements from both sets of
standards, and NHTSA believes that, as
always, compliance with both standards
will be achievable with the same vehicle
fleet. It is also worth noting that the
differences in what the two agencies’
standards require become smaller each
year, until near alignment is achieved in
2026.

While NHTSA recognizes that the last
three CAFE standard rulemakings have
been issued jointly with EPA, and that
issuing separate rules represents a
change in regulatory approach, NHTSA
coordinated with EPA to avoid
inconsistencies and produce
requirements that are consistent with
the agencies’ respective statutory
authorities.” Additionally, and

6 EPA projected a fleet average fuel economy
value of about 52 mpg associated with its MY 2026
standards (assuming full use of air conditioning
refrigerant credits). See Table 4-43, “‘Revised 2023
and Later Model Year Light-Duty Vehicle GHG
Emissions Standards: Regulatory Impact Analysis,”
EPA—420-R—-21-028, December 2021.

7 Throughout this preamble, NHTSA uses the
term “‘maximum feasible” as shorthand to refer to

importantly, NHTSA has also
considered and accounted for
California’s Zero Emission Vehicle
(ZEV) program (and its adoption by a
number of other states) in developing
the baseline for this final rule, and has
also accounted in the baseline for the
aforementioned “Framework
Agreements” between California and
BMW, Ford, Honda, VWA, and Volvo,
which are national-level GHG emission
reduction agreements to which these
companies committed for several model
years. NHTSA reasonably assumes that
automakers will meet other regulatory
requirements that apply to them, and
commitments that they have made
through the Framework Agreements.
Reflecting these in the analysis
improves the accuracy of the baseline in
reflecting the state of the world without
the revised CAFE standards, and thus
the information available to the
decision-makers.

A number of other improvements and
updates have been made to the analysis
since the 2020 final rule based on
NHTSA analysis, new data, and public
comments to the NPRM (86 FR 49602,
Sept. 3, 2021) as described in Section
III. Table I-2 summarizes these, and
they are discussed in much more detail
below and in the documents
accompanying this preamble.

the statutory directive in EPCA, requiring the
agency to exercise its discretionary authority to set
CAFE standards at the “maximum feasible average
fuel economy level that the Secretary decides the
manufacturers can achieve in that model year.” 49
U.S.C. 32902(a).
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Table I-2 — Key Analytical Updates from 2020 Final Rule

Key Updates

In all regulatory alternatives, account for the Zero Emission Vehicle (ZEV) mandates applicable in
California and the states that have adopted them.

In all regulatory alternatives, account for some vehicle manufacturers’ (BMW, Ford, Honda, VWA, and
Volvo) voluntary commitments to the state of California to continued annual nationwide reductions of
vehicle greenhouse gas emissions through model year (MY) 2026, with greater rates of electrification
than would have been required under the 2020 final rule.

In all regulatory alternatives, account for manufacturers’ responses to both CAFE (alternatives) and
baseline carbon dioxide standards jointly (rather than only separately).

Establish procedures to ensure that modeled technology application and production volumes are the
same across all regulatory alternatives in the earliest model years.

Include procedures to focus application of the EPCA’s “standard setting constraints” (i.e., regarding the
consideration of compliance credits and additional dedicated alternative fueled vehicles) more precisely
to only those model years for which NHTSA is proposing or finalizing new standards.

Include more accurate accounting for compliance treatment of flexible-fuel vehicles (FFVs) and plug-in
hybrid electric vehicles (PHEVs).

Include CAFE civil penalties in the “effective cost” metric used when simulating manufacturers’
potential application of fuel-saving technologies.

Make COVID-19 pandemic adjustment to vehicle miles traveled (VMT) model inputs (per Federal
Highway Administration estimate of 2020 national VMT).

Embed Federal Highway Administration’s VMT model in CAFE Model (dynamic model).

Report criteria pollutant health effects separately for refining and electricity generation.

New procedures to estimate the impacts and corresponding monetized damages of highway vehicle
crashes that do not result in fatalities, now based on historical data and future trend models that reflect
the impacts of advanced crash-avoidance technologies.

Update social cost of carbon and damage costs for methane and nitrous oxide (interim guidance
February 19, 2021).

Incorporate fuel and electricity prices using Energy Information Administration’s Annual Energy
Outlook 2021.

Update Analysis fleet to MY 2020.

Update large-scale simulation using Argonne National Laboratory’s Autonomie model.

Include 400- and 500-mile battery electric vehicles (BEVs).

Update battery and battery management unit size and costs using BatPaC version 4.0 (October 2020).
Update hybrid electric vehicles, PHEV, and BEV electric machine and battery sizing.

Include high compression ratio (HCR) engines with cylinder deactivation.

Expand turbo downsizing to include reducing low-powered 4-cylinder naturally aspirated engines to 3-
cylinder turbocharged engines.

Update 10-speed automatic transmission efficiency characteristics based on benchmarking data from
Southwest Research Institute.

Update cold start offset assumptions using MY 2020 compliance data.

Update mass regression analysis values for engines and electric motors.

Use more accurate accounting for off-cycle incremental costs relative to MY 2020 baseline fleet.
Reduce price elasticity from -1.0 to -0.4

Reduce rebound to 10% from 15%

Revise off-cycle credit cap to 10 g/mi for MY's 2020-2022

Adjustments to Consumer Welfare, Financing, and Insurance costs

Update fuel cell vehicle technology inputs.

Reduce battery cost for 12-volt start-stop systems

Reduce high voltage cabling cost for power-split and P2 hybrid systems

Reduce eCVT transmission cost

BILLING CODE 4910-59-C
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NHTSA estimates that this action
could reduce average fuel outlays over
the lifetimes of MY 2029 vehicles by
about $1,387, while increasing the
average cost of those vehicles by about
$1,087 over the baseline described
above, at a 3-percent discount rate. With
the social cost of greenhouse gases (SC—
GHG) 8 and all other benefits and costs
discounted at 3 percent, when
considering the entire fleet for MYs
1981-2029, NHTSA estimates $128
billion in monetized costs and $145
billion in monetized benefits
attributable to the new standards, such
that the present value of aggregate net
monetized benefits to society would be
over $16 billion, not including other
important unquantified effects, such as
energy security benefits, distributional
effects, and certain air quality benefits
from the reduction of toxic air
pollutants and other emissions, among
other things.

These cost and benefit estimates are
based on many different and uncertain
inputs. One of the inputs informing the
benefits estimates is the SC-GHG. In
this final rule, NHTSA employed the
SC-GHG values from the Interim
Revised Estimates developed by the
Interagency Working Group on the
Social Cost of Greenhouse Gases IWG),
and discounted it at values
recommended by the IWG for its main
analysis. Those values are based on the
best available science and economics
and are the most appropriate values to
focus on in the analysis of this rule,
though DOT also affirms that, in its
expert judgment, those values are
conservative estimates that likely
significantly underestimate the full
benefits to social welfare of reducing
greenhouse gas pollution. NHTSA also
explored in its sensitivity analyses
values based on other assumptions,
including values calculated at different
discount rates, Furthermore, in light of
pending litigation, NHTSA also
explored an analysis that used the same
SC-GHG value employed in the 2020
final rule. Specifically, on February 11,
2022, the United States District Court
for the Western District of Louisiana
issued a preliminary injunction that
enjoined NHTSA from, among other
activities, “[aldopting, employing,
treating as binding, or relying upon any
Social Cost of Greenhouse Gas estimates
based on global effects,” as well as from

8 The “social cost of greenhouse gases” or “SC—
GHG” refers to the combination of the social costs
of carbon dioxide (CO,), methane (CH,), and nitrous
oxide (N>O) emissions. In this preamble, and in the
TSD, FRIA, and Final SEIS, NHTSA may
occasionally use the term “social cost of carbon” or
“SCC” to refer to the SC-GHG, and means no
substantive difference between them.

“adopting, employing, treating as
binding, or relying upon the work
product of the [IWG].” 9

Although the injunction was stayed
by the United States Court of Appeals
for the Fifth Circuit on March 16,
2022,10 prior to the stay, in order to
comply with this prohibition, NHTSA
conducted a cost-benefit analysis based
on the SC-GHG values presented in the
2020 final rule. In DOT’s judgment,
those values do not reflect the best
available science and economics for
estimating climate effects in the analysis
of this rule. As detailed more
thoroughly elsewhere in this rule and
the supporting Technical Support
Document (TSD) and Final Regulatory
Impact Analysis (FRIA), the only way to
achieve an efficient allocation of
resources for greenhouse gas emissions
reduction on a global basis—and so
benefit the United States and its
citizens—is for all countries to consider
global estimates of climate damages. To
correctly assess the total climate
damages to U.S. citizens and residents,
an analysis must account for all climate
impacts that directly and indirectly
affect the welfare of U.S. citizens and
residents, how U.S. greenhouse gas
mitigation activities affect mitigation
activities by other countries, and
spillover effects from climate action
elsewhere. The estimates used in the
2020 rule, therefore, severely
underestimate climate damages.
Nevertheless, even if NHTSA’s cost-
benefit analysis applied the
misleadingly low SC-GHG estimates
from the 2020 rule, which severely
underestimate the impacts of climate
effects on U.S. citizens, NHTSA would
still conclude in this rule that
Alternative 2.5 is maximum feasible
under its statutory authority. Notably,
for example, net consumer benefits from
significant fuel savings remained
positive for Alternative 2.5 independent
of any estimate of climate benefits.

Moreover, NHTSA is required to
consider four statutory factors—
technological feasibility, economic
practicability, the effect of other motor
vehicle standards of the Government on
fuel economy, and the need of the
United States to conserve energy—to
determine whether the standards it
adopts are maximum feasible,’? and
NHTSA finds that Alternative 2.5 is the
maximum feasible on the basis of these
factors, and particularly considering the
statutory mandate to improve energy

9 Louisiana v. Biden, Order, No. 2:21-CV-01074,
ECF No. 99 (W.D. La. Feb. 11, 2022).

10 [ouisiana v. Biden, Order, No. 22—30087, Doc.
No. 00516242341 (5th Cir. Mar. 16, 2022).

1149 U.S.C. 32902(g).

conservation and reduce the Nation’s
energy dependence on foreign sources.
The cost-benefit analysis is not one of
those statutory factors. While NHTSA’s
estimates of costs and benefits are
important considerations and are
directed by E.O. 12866, again, it is the
balancing required by statute—that is,
the requirement to set CAFE standards
at “the maximum feasible average fuel
economy level that the Secretary
decides the manufacturers can achieve
in that model year” 49 U.S.C.

32902 (a)—that is the basis for the setting
of CAFE standards. Cost-benefit analysis
provides only one informative data
point in addition to the host of
considerations that NHTSA must
balance by statute when determining
maximum feasible standards. As such,
any changes in the monetized climate
benefit figures that resulted from using
the SC-GHG value from the 2020 final
rule did not justify disrupting the
overall balance of other significant
qualitative and quantitative
considerations and factors that support
the selection of the Preferred
Alternative—as described at length
throughout this final rule. When the 5th
Circuit stayed the injunction, NHTSA
returned to using the Interim SC-GHG
developed by the IWG, discounted at 3
percent, because we believe it to be the
more accurate and reasonable value.

It is worth emphasizing that CAFE
standards apply only to new vehicles.
The costs attributable to new CAFE
standards are thus “front-loaded,”
because they result primarily from the
application of fuel-saving technology to
new vehicles. By contrast, the impact of
new CAFE standards on fuel
consumption and energy savings, air
pollution, and greenhouse gases—and
the associated benefits to society—occur
over an extended time, as drivers buy,
use, and eventually scrap these new
vehicles. By accounting for many model
years and extending well into the future
(2050), our analysis accounts for these
differing patterns in impacts, benefits,
and costs. Given the front-loaded costs
versus longer-term benefits, it is likely
that an analysis extending even further
into the future would reveal at least
some additional net present benefits.
Our analysis also accounts for the
potential that, by changing new vehicle
prices and fuel economy levels, CAFE
standards could indirectly impact the
operation of vehicles produced before or
after the MYs 2024-2026 for which we
are finalizing new CAFE standards. This
means that some of the final rule’s
impacts and corresponding benefits and
costs are actually attributable to indirect
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impacts on vehicles produced before
and after MYs 2024-2026.

The bulk of our analysis considers a
“model year” perspective that considers
the lifetime impacts attributable to all
vehicles produced prior to MY 2030,
accounting for the operation of these
vehicles over their entire lives (with
some MY 2029 vehicles estimated to be
in service as late as 2068). This
approach emphasizes the role of MYs
2024-2026, while accounting for the
potential that it may take manufacturers
a few additional years to produce fleets
fully responsive to the final MY 2026
standards,?2 and for the potential that
the final standards could induce some

12 The fact that manufacturers have up to three
model years to “settle” compliance for a given
model year is a function of statutory flexibilities—
namely, that overcompliance credits may be
“carried back” up to three model years—and does
not in any way imply that NHTSA believes that the
MY 2026 standards are not feasible in MY 2026.

changes in the operation of vehicles
produced prior to MY 2024, for
example, some individuals might
choose to keep older vehicles in
operation, rather than purchase new
ones.

Our analysis also considers a
“calendar year” (CY) perspective that
includes the annual impacts attributable
to all vehicles estimated to be in service
in each calendar year for which our
analysis includes a representation of the
entire registered light-duty fleet. For this
final rule, this calendar year perspective
covers each of CYs 2021-2050, with
differential impacts accruing as early as
MY 2023.13 Compared to the “model
year” perspective, this calendar year
perspective emphasizes model years of
vehicles produced in the longer term,

13For a presentation of effects by calendar year,

please see FRIA Chapter 6.5 and Chapter 6.6.

beyond those model years for which
standards are currently being
promulgated. Table I-3 summarizes
estimates of selected impacts viewed
from each of these two perspectives, for
each of the regulatory alternatives
considered in this final rule.14

BILLING CODE 4910-59-P

14 As discussed at length below, Alternative 0 is
the set of CAFE standards promulgated in 2020, and
thus constitutes the “No-Action Alternative.”
Impacts of the four “Action Alternatives’ are
measured relative to this baseline. Alternatives 1, 2,
2.5, and 3 specify passenger car and light truck
standards for each of MYs 2024-2026 that NHTSA
estimates will, taken together, increase overall
CAFE requirements in MY 2026 by about 14, 22, 25,
and 30 percent, respectively, although actual
average requirements will ultimately depend on the
future composition of the fleet, which NHTSA
cannot predict with certainty. Above, Table I-1
shows corresponding projected increases in average
requirements for each fleet in each model year.
Below, Section IV.B discusses the specific
definitions of each of these regulatory alternatives.
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Table I-3 — Selected Cumulative Impacts - Model and Calendar Year Perspectives, Average

SC-GHG"
| Alt. 1 | Alt. 2 | Alt. 2.5 | Alt. 3
Avoided Gasoline Consumption (b. gal)
MYs 1981-2029 30 54 60 77
CYs 2021-2050 100 201 234 299
Additional Electricity Consumption (GWh)
MYs 1981-2029 53 150 179 249
CYs 2021-2050 226 736 938 1,291
Reduced CO, Emissions (mmt)
MYs 1981-2029 318 542 607 767
CYs 2021-2050 1,029 1,985 2,281 2,874
Monetized Benefits ($b, 3% Discount Rate)
MYs 1981-2029 79 129 145 182
CYs 2021-2050 233 422 478 596
Monetized Costs ($b, 3% Discount Rate)
MYs 1981-2029 59 114 128 166
CYs 2021-2050 165 324 367 467
Monetized Net Benefits ($b, 3% Discount Rate)
MYs 1981-2029 21 15 16 16
CYs 2021-2050 67 98 112 129
Monetized Benefits ($b, 7% Discount Rate)
MYs 1981-2029 54 89 100 126
CYs 2021-2050 141 257 292 365
Monetized Costs ($b, 7% Discount Rate)
MYs 1981-2029 43 85 96 124
CYs 2021-2050 97 193 219 280
Monetized Net Benefits ($b, 7% Discount Rate)
MYs 1981-2029 11 4 4 2
CYs 2021-2050 44 64 73 85

Additional important health,
environmental, and energy security
benefits could not be fully quantified or
monetized. Finally, for purposes of

comparing the benefits and costs of new
CAFE standards to the benefits and
costs of other Federal regulations,
policies, and programs, we have

computed “annualized” benefits and
costs.

Table I-4 — Estimated Monetized Costs, Benefits, and Net Benefits Across MYs 1981-2029
(billions of dollars), Total Fleet for Alternative 1, Average SC-GHG'®

Totals Annualized
3% Discount Rate | 7% Discount Rate | 3% Discount Rate | 7% Discount Rate
Costs 58.6 43.0 2.30 3.12
Benefits 79.2 54.5 3.11 3.96
Net Benefits 20.6 11.5 0.81 0.83

15 Climate benefits are based on reductions in
CO,, CHy, and N,O emissions and are calculated
using four different estimates of the global social
cost of each greenhouse gas (SC-GHG model
average at 2.5 percent, 3 percent, and 5 percent

discount rates; 95th percentile at 3 percent discount

rate), which each increase over time. For the
presentational purposes of this table and other
similar summary tables, we show the benefits

associated with the average global SC-GHG ata 3

percent discount rate, but the agency does not have
a single central SC-GHG point estimate. We
emphasize the importance and value of considering
the benefits calculated using all four SC-GHG
estimates. See Section III.G.2 for more information.
Where percent discount rate values are reported in
this table, the social benefits of avoided climate
damages are discounted at 3 percent. The climate
benefits are disco